Purification and characterization of fatty acid ethyl ester synthase-II from human myocardium.
Fatty acid ethyl ester synthases metabolize ethanol nonoxidatively in those extrahepatic organs most commonly damaged by alcohol abuse. This study was designed to isolate and purify human myocardial synthase-II, one of the enzymes responsible for catalyzing the formation of fatty acid ethyl esters. DEAE-cellulose chromatography of human myocardial cytosol at pH 8.0 separated synthase-I, synthase-II, and synthase-III activities, eluting at conductivities of 5, 7, and 11 mS, respectively. From this elution profile, fatty acid ethyl ester synthase-II accounts for up to 50% of total synthesis in the human heart. This enzyme species was purified over 2200-fold to homogeneity after chromatography over hydroxylapatite, CM-cellulose, and hydroxylapatite. Sodium dodecyl sulfate-polyacrylamide gel electrophoresis of this homogeneous species showed a single band at 65 kDa which corresponded to its molecular weight determined by gel filtration. This molecular weight and its lack of glutathione transferase activity indicate that this species is not related to synthase-I and -III. Homogeneous synthase-II has a Vmax for palmitate, stearate, oleate, and linoleate of 70, 80, 140, and 120 nmol/mg/h, respectively. The Km for palmitate, stearate, oleate, and linoleate is 0.19, 0.12, 0.10, and 0.18 mM, respectively. The substrate specificity with respect to alcohol chain length was also investigated in the presence of 0.65 mM [14C]oleic acid. The Vmax for methanol, ethanol, propanol, and butanol was 180, 100, 280, and 410 nmol/mg/h, respectively. The Km for methanol, ethanol, propanol, and butanol was 1.16, 1.04, 0.58, and 0.33 M, respectively. The N-terminal 17-amino acid sequence of human synthase-II does not correspond to any known N-terminal amino acid sequence, indicating that this may be a novel protein. However, it has over 70% homology to a sequence close to the C terminus of rabbit cytochrome P-450IIC1 and over 50% homology to a sequence of human hemopexin starting at residue 16. Synthase-II does not cross-react with human hemopexin antibody and rat cytochrome P-450C antibody. Thus, this study provides evidence that synthase-II is a novel protein, distinct from synthase-I and -III, and it also provides a foundation for subsequent cloning and genetic studies of fatty acid ethyl ester synthase-II in man.